Regulation of fibronectin gene expression in cardiac fibroblasts by scleraxis.
The glycoprotein fibronectin is a key component of the extracellular matrix. By interacting with numerous matrix and cell surface proteins, fibronectin plays important roles in cell adhesion, migration and intracellular signaling. Up-regulation of fibronectin occurs in tissue fibrosis, and previous studies have identified the pro-fibrotic factor TGFβ as an inducer of fibronectin expression, although the mechanism responsible remains unknown. We have previously shown that a key downstream effector of TGFβ signaling in cardiac fibroblasts is the transcription factor scleraxis, which in turn regulates the expression of a wide variety of extracellular matrix genes. We noted that fibronectin expression tracked closely with scleraxis expression, but it was unclear whether scleraxis directly regulated the fibronectin gene. Here, we report that scleraxis acts via two E-box binding sites in the proximal human fibronectin promoter to govern fibronectin expression, with the second E-box being both sufficient and necessary for scleraxis-mediated fibronectin expression to occur. A combination of electrophoretic mobility shift and chromatin immunoprecipitation assays indicated that scleraxis interacted to a greater degree with the second E-box. Over-expression or knockdown of scleraxis resulted in increased or decreased fibronectin expression, respectively, and scleraxis null mice presented with dramatically decreased immunolabeling for fibronectin in cardiac tissue sections compared to wild-type controls. Furthermore, scleraxis was required for TGFβ-induced fibronectin expression: TGFβ lost its ability to induce fibronectin expression following scleraxis knockdown. Together, these results demonstrate a novel and required role for scleraxis in the regulation of cardiac fibroblast fibronectin gene expression basally or in response to TGFβ.